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Abstract
In the financial markets, volatility implies risk, how to estimate, model and pre-
dict volatility is one of the central issues in finance. And it has many applications in
the fields of asset pricing, portfolio allocation and risk management, etc. According
to the modern asset pricing theory, stock price process follows a semi-martingale un-
der no arbitrage condition, while a semi-martingale can be decomposed into drift term,
continuous local martingale and discontinuous part, or jump part which can also be
separated into big and small jumps according to the jump size. Correspondingly, s-
tock price volatility can be parted into continuous volatility ( or normal volatility) and
jump volatility, which represent different types of risk, and jump volatility can also be
classified by big and small jump risk. Traditionally and also broadly used volatility
modeling methods are mainly based on low frequency data such as daily or monthly
data, and two most famous models are GARCH model and stochastic volatility mod-
el. Although such models can depict many characters of financial volatility, but they
still own deficits, especially they are parametric in spirit and can’t avoid the possibility
of model misspecification. With the development of computer science, the acquisition
of high frequency data becomes easier and easier, more and more literatures use high
frequency data to estimation, model and predict volatility. According to the stochastic
process theory realized volatility(RV) calculated from intraday returns is one consis-
tent nonparametric estimator of integrated volatility when sampling frequency is high
enough, and some studies find that the predictive ability of simple AR model for daily
RV can beat daily GARCH model, hence it can be regarded as a good proxy of volatility.
However, numerous studies show that there are at least two challenges when estimate
volatility using high frequency data: firstly, the stock price processes are discontinuous
i.e. there exist jumps; secondly, the observed high frequency financial data are contam-
inated by microstructure noise and its impacts on volatility estimation become more
serious when sampling frequency increases. Integrated volatility estimation in such
setting is knotty. This thesis firstly proposes a new estimator of integrated volatility
with microstructure noise and jumps; then constructs a jump test of noisy semimartin-
gale based on such estimator; finally, in the empirical part we use a nonparametric test
for Le´vy type jumps in CSI 300 index and study the impact of index futures trading on
jump risk in the spot market. The details can be summarized as follow:
Firstly, in chapter 3, we propose a new estimator of integrated volatility with mi-
crostructure noise and jumps. This estimator jointly uses the pre-averaging, multi-
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power variation estimation and threshold techniques. Asymptotic properties of the pro-
posed estimator, such as consistency and associated central limit theorems are also pro-
vided. Monte Carlo simulations show that the estimator is robust to both microstructure
noise and Le´vy jumps or even consecutive big jumps and it provides less biased esti-
mation, compared to existing estimators, of integrated volatility in finite samples. In
particular, this estimator is less biased than pre-averaged multipower estimation and
less sensitive to threshold choice than the pre-averaged realized variance estimation.
Secondly, in chapter 4, we construct a new jump test for semi-martingale contam-
inated by microstructure noise based on the integrated volatility estimator proposed in
chapter 3 and we also consider adopting the false discovery rate(FDR) threshold tech-
nique to avoid spurious detections. Theoretically, we prove that such test has asymp-
totical size and power and Monte Carlo simulations show that the new jump test has
better performance than existing jump test in noisy setting. In the empirical part, we
investigate the contributions of jumps to total return variance in the Chinese stock mar-
ket based on transaction data and intensively study the relationships among continuous
volatility, jump volatility and noise volatility.
Thirdly, in chapter 5, based on the 5-minute high-frequency data, we investigate
the effects of CSI 300 index futures trading on the jump risk of the spot market. We
first use a nonparametric method to detect Le´vy-type jumps in CSI 300 index, and then
decompose them into big and small jumps. And the changes of the jump intensity, jump
size as well as jump activity index, before and after the launch of the index futures, are
investigated to evaluate the impact of the index futures trading. We further examine the
Granger causality relationship between jumps and trading activities in futures markets.
The main findings are summarized as follows: (1) ndex futures trading doesn’t increase
the intensity of big jumps, in contrast, it mitigates the size of big jumps and thus reduces
the spot market jump risk. (2) Index futures trading increases the intensity of small
jumps due to the speculative trading in the futures market, hence increases the jump
risk. (3)The spot market jump risk generates a feedback effect to the trading activities in
the futures market, but jumps with different sizes generate different impacts. The results
of this study imply that the impacts of futures trading on the jump risk are double-edged,
and the efficiency of Chinese futures market needs to be further improved.
Finally, chapter 6 concludes the thesis and gives the prospects of future research.
Key Words: Market microstructure noise; jumps; volatility estimation
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